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(57) ABSTRACT

A device for measuring the i1llumination of a light bulb
wherein 1t has a sensor for measuring the illumination of the
bulb and a device for measurement and comparison of the
value of illumination of the bulb to at least one threshold.
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1

PROCESS AND DEVICE FOR MONITORING
THE ILLUMINATION OF LAMP BULBS

The disclosed embodiments concern a process and a device
for monitoring the illumination of lamp bulbs, particularly
designed for monitoring lamp bulbs for external 1llumination
on aircraft, such as landing beacons, in view of replacing
them before they burn out.

The disclosed embodiments notably permit monitoring the
aging ol landing beacon lamps and carrying out predictive
maintenance of such lamps.

The problem posed by aging or burnout of lamps such as
aircrait landing beacons, cabin light bulbs or diodes in the
cabin for markmg evacuation exits from the aircrait, 1s that
the companies using these aircrait are confronted with the fact
that the plane 1s not allowed to take off 1f one of these lamps
1s not operational.

The operating time for changing a burned-out lamp 1s such
that the company must compensate the airport operator for the
additional time that passes, and that this operating time risks
losing the allotted take-off slot and causing cascading delays
for the other steps that the aircraft must undergo.

The cost of lost time 1s out of proportion with the cost of the
bulb.

In addition, due to the fact of disparities of bulbs or lamps
and their usage conditions, 1t 1s not possible to consider a
systematic replacement of these bulbs or lamps according to
a given schedule.

It has been determined that wear of the bulbs leads to a loss
of their luminosity before they burn out.

It has also been observed that an increase or abnormal
variation in the 1llumination of the lamps and bulbs 1s also an
indication of approaching burnout, and notably for premature
burnout.

The disclosed embodiments seek to create a system for
measuring luminous intensity and detecting anomalies 1n air-
craft bulbs that 1s not cumbersome, and 1s reliable and easy to
install.

The disclosed embodiments provide, on the one hand, a
device for measuring the 1llumination of a light bulb having a
measurement sensor and a device for measuring and compar-
ing the lighting value to a threshold, and notably a minimum
lighting threshold or maximally tolerated variation threshold.

The disclosed embodiments provide, on the other hand, a
process for tracking the 1llumination of light bulbs that con-
s1sts ol measuring the 1llumination of said bulbs 1n a stabilized
phase, comparing the measured value to a limit value, notably
a low limit value or a limit value of maximum tolerated
variation and triggering an alarm when the 1llumination value
of the bulb goes below this low limit or above this value of
maximal tolerated wvariation, 1.e., when the difference
between the instantaneous 111um1nat1011 value and 1ts stabi-
lized value goes beyond a specific threshold.

Other characteristics and advantages of the invention waill
appear upon reading the description that follows of one non-
limiting example of embodiment of the invention accompa-
nied by drawings that show:

FIG. 1: one example of embodiment of a device according,
to one embodiment;

FIG. 2: an 1llumination curve of a bulb when 1t 1s turned on.

FIG. 3: an average illumination curve of a bulb throughout
1ts service life;

FIG. 4: an illumination curve of a lamp with an anomaly
before burning out.

FIG. 1 schematically shows a device for measuring the
illumination 6 of a light bulb 1 according to the invention.
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2

This device 1s described below within the scope of an
acronautic application for monitoring bulbs of aircraft land-
ing beacons, but can, while remaining within the scope of the
disclosed embodiments, be used 1n fields other than the aero-
nautic field.

This device has a sensor 2 for measuring the illumination of
the bulb.

Preferably, measurement sensor 2 1s locked onto a specific
wavelength representative of the behavior of the bulb over
time.

This wavelength, in particular, can be the predominant
illumination wavelength of the bulb according to the color
temperature of the bulb.

One example of a landing beacon lamp 1s the lamp refer-
enced Q4559X manufactured by the General Electric com-
pany, of the PAR type (alumimized parabohc deflector lamp),
a 600 W lamp with 28 volts diffusing a light of 765,000
candles with a color temperature of 3200 K.

In order to obtain the best measurement sensitivity for
determining the wear of a bulb, a wavelength for the 1llumi-
nation peak of the bulb as a function of the color temperature
of the bulb will be used.

The measurement sensor 1s advantageously provided with
a filter that only allows passage of a wavelength band centered
on the measured wavelength.

The device according to one embodiment also comprises a
device 3 for measurement and comparison of the value of
illumination 6 of the bulb to at least one set threshold 4, 5.

The threshold or thresholds can be set, for example,
according to criteria specific to the lamps to be supervised, or
at a relative value with regard to an average 1llumination of
these lamps, or any other criterion.

A first application of the device according to the imnvention
1s thus to permit measuring the i1llumination of new bulbs
upon receipt of ordered lots and accepting bulbs whose 1llu-
mination energy 1s above the fixed threshold, and to analyze
the emission behavior of the bulb over a representative period
tp to detect any anomaly prior to delivery.

In order for the measurement to be reproducible, sensor 2 1s
positioned at a fixed distance “d” from bulb 1 and 1s posi-
tioned at this distance by means of a gauge 9.

A second application 1s the measurement of the aging of the
bulbs 1n view of preventative replacement of bulbs before the
end of their life, to prevent aircrait from being immobilized 1n
airports during their use due to burnout of bulbs that have
surpassed their normal service life.

In such a case, sensor 2 and measurement device 3 make up
part of a portable measurement device moved by an operator
touring the airplane and measuring the illumination of all
critical lamps to authorize take-oif of this airplane.

Alternatively, the sensor and the measurement devices are
connected to a monitoring unit 8 of an operator on the ground,
this unit collecting the data from several measurement and
monitoring devices of the aircratt.

A third application 1s conducting an automatic measure-
ment without an operator. In this case, sensor 2 1s preferably
integrated 1n bulb 1. In this case, 1t 1s advantageously con-
nected to systems 7 on board the aircrait and the information
according to which one or more bulbs are to be changed 1s
found on 1ts on-board panel.

The sensor can have an electronics system for converting,
signals, transforming it into a peripheral on a computerized
network for collecting the operating parameters of the air-
craft.

The process for tracking the 1llumination 6 of light bulbs 1
of the invention consists of measuring the 1llumination of said
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bulbs 1n a stabilized phase so that the measurement 1s not
disturbed by the 1llumination peak of the start-up phase of the

bulbs.

According to the process of the invention, the illumination
of the bulbs 1s thus measured after a warm-up and stabiliza-
tion time “tc” of said bulbs of the order of 15 minutes.

In the case of measurement by an operator, the operator
will await the stabilization of the bulb i1llumination before

conducting his measurement.

In the case of an automatic measurement and a continuous
measurement, the device includes a delay time from the
detection of start up of the bulbs in order to begin the mea-
surement only after the warm-up time “tc¢” defined above.

Automatic measurement also has the advantage of being
able to detect 1llumination surges representing a risk of pre-
mature burnout of the bulbs.

Once stabilized operation has been reached, the process
consists of comparing the measured value with a limit value 4,
to measure the nominal 1llumination value of the bulb, and to
a low limit 5 for measuring the end of the service life of the
bulb and to trigger an alarm when the 1llumination value of the
bulb passes below the defined limit value for the bulb.

Thus, according to the process of the disclosed embodi-
ments, a low limit value “E,;” for 1llumination 1s defined,

characteristic of the aging of said bulbs, and a limit for the
variation of the i1llumination value and its stabilized value,

and an operator, either the pilot or a maintenance or runway
operator, 1s mformed of the crossing of this low limit by
illumination 6 of the bulbs to trigger a changing of these

bulbs.

The vaniation limit va permits detecting an abnormal punc-
tiform vanation of the luminosity of the bulb during the
stabilized period.

Such an abnormal variation 1s shown 1n FIG. 4 for which
the luminous intensity of a bulb or a lamp has a peak 11
permitting the presumption of an approaching burnout.

It the difference between the 1llumination value 6 and the
stabilized 1llumination 4 1s greater than a threshold E, 10 (for

example, a threshold of 10% of the stabilized value), the
performance of the bulb will rapidly degrade and a premature

burnout of the bulb 1s risked before the threshold defined for
aging of the bulb.

The measurement of 1llumination comprises in this case a
comparison ol the measured value to an average stabilized
value E,,and the triggering of an alarm when the 1llumination
value E, , passes above a threshold 10 defined relative to this
average stabilized value.

This measurement 1s preferably a continuous measurement
of the 1llumination of bulbs and lamps 1n order to detect
fleeting variations of illumination of these lamps and bulbs.
The mvention 1s not limited to the example described and 1s
applied to all types of lamps from the moment when the cost
of immobilization for changing the lamps becomes the pre-
dominant factor when compared to the cost of the lamps and
of the device according to the invention, or when safety
requirements are very important.
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The mvention claimed 1s:

1. A device for measuring the 1llumination of an aircraft
landing beacon light bulb, said device having a sensor for
measuring the i1llumination of the bulb and a measurement
and comparison device for measuring and comparing the
value of illumination of the bulb to at least one threshold,

wherein the measurement sensor 1s locked onto a specific

wavelength representative of the behavior of the bulb
over time, said wavelength being the predominant 1llu-
mination wavelength of the bulb according to the color
temperature of the bulb,

wherein the device comprises means for determining a

stabilization time of said bulb in order to begin the
measurement after the warm-up time of said bulb,
wherein the measurement and comparison device 1s con-
figured to measure the illumination of the bulb by com-
paring the measured value to an average stabilized value
wherein the at least one threshold 1s defined relative to the
average stabilized value,
and wherein the device includes an alarm that 1s triggered
when the i1llumination value of the bulb passes above the
at least one threshold.

2. The device according to claim 1 wherein said sensor 1s
positioned at a fixed distance from said bulb.

3. The device according to claim 1 wherein said sensor 1s
integrated 1n said bulb.

4. The device according to claim 1 wherein said measure-
ment device 1s connected to onboard systems of an aircratt.

5. The device according to claim 1 wherein said sensor and
said measurement device are connected to a monitoring unit
of a ground operator.

6. The device according to claim 1 wherein said sensor and
said measurement device make up part of a portable measure-
ment device.

7. A process for tracking the 1llumination of aircrait land-
ing beacon light bulbs comprising:

measuring the illumination of said bulbs 1n a stabilized

phase at a predominant wavelength of the bulb;
comparing the measured value to a limit value;

triggering an alarm when the 1llumination value of the bulb

passes the limit value; and

measuring the illumination of the bulbs after a warm-up

and stabilization time of said bulbs,

wherein measuring the illumination of said bulbs com-

prises comparing the measured value to an average sta-
bilized value (E,,),

and wherein the limit value 1s defined relative to the aver-

age stabilized value.

8. The process for tracking the illumination of aircraift
landing beacon light bulbs according to claim 7, further com-
prising comparing the measured value to a value for an illu-
mination (E,) characteristic of the aging of said bulbs and
turther comprising triggering the alarm when the illumination
of the bulbs passes below the value for the 1llumination (E,)
characteristic to mitiate changing the bulbs.
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